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. ^ oantaiDlag j^vbiet. 

“* a-^mna ;^|^an. tojrtilch'airtTweiU Invw Is aj]!]!!. 

te^descrlbed’inliJnltrf 'BUles^'P^t 1 

rated tflebatte .-w-^ -'^ir^Mtao,^4»S^S7 id>.;E:;st«aL^'thffph»d^«I« tfae %m 
^^^^^’."r^ ^j POOMaeric. JliSuld.'^|eUhcr - tn^^dmlxtbre 

■J- * . -— _ JOOpe af the JD- jJnKtIi»'«w «r nnrt ’ttt^tt' tnVxmA -'iBHW'lt a ^ 

'“*•“**** volume itf"aa“lncrl liquid Id vhitdi it Is-f’ 

lnsifluble; ordlnarUy'waler,?vrtij<*'iOTM 'as the ^ 

J^^lent qiianUty of a'dl^rdteie Mentso'tbatalieD i -i 

Mtajeast eipendve^M jtf tiny arojaete>u^ In' the vehicle, rpoly- ^:^ 

tet-«:fl>^tiit*d ^^,the dr^Uon^m^ jacket 4;“* 

the hatch I 

* ^■railbstltu^ ■^cgte«»;a0^the;3“ ”*^*h«^ * ^th^t^m ' of 'mporlzed 

”*y »“ ,^^pnomCT^j^;;watiJ.f^^'5rcacao^^ ^ 

^ hy Um pnwlslOT a deherous cireulatlan of ' 

P»*te,«tf^*|^ter.at,thejaes»ied tiimpeiattne hi the JadteL 
®?“*;3“«««P«*h»M^pughnit.the specl-^^^I^W oT modeimllng the tempen- 

indicated ^ 

1>«»*to>«-;^^»np<«peter tomeiSed Iherela-i am.int «.h ^n- 
11y^he^vcsiUon%snuiK^ greatest ■liD>^^fany.,txmstant^ui 1 nc'''the'^«arly atajcea of the '^^'* 
e:Vth>ei^:*o^lho«^«ihenold^«iffli.f^i«acUra'irfja)^«1»U^^ 

J “ ^ lijSwd by th^^^ atSriSte i 
».:ffM^^I»ajm«1aUoii>r«^ althoagb^^ate «rllh the wnitt'thBCtn 0 lte^ toe mS ^ i 

iaddenly fi 

~L ^DIHV ^IOvf*i’'M .^a ^la 


or toward 

tempeiature'then "mnalns at the new lewd 
it JKflymertotim hi^J^tSTtirSTS 

!S*'?0E^«‘-^®tt3«oInKthyl ]^b)eted when tlie temperatare aealn decn^ to ^ 
ofjheliiifromidlni watefjaSrt.'’j 53 fc“J^ 

? for^'^JPbr feSses’of tbepuesent to “uoii^ul^ 

®f *o »<hnUttue^^toanjnt£^w!ileih tfim »ay he niy'bileraind !■ li 
j§^N»aUy notWre'thaa'atoto^^ I® 

nine of the^biMk*tvrinif''r'aM>i^'»£^''i^ii 


y^!P»e*p6rt^nenieni"^^^|he;;j^djtiim^^ 


l^e^te.lS. frna I.TS^to 3J) and from 'li^ ^ 

g;rea>ccUwhf f - ’ * ^ j _ * 




« ai« clI«dt^'lublMilit«l 
c injoitd lo'iiny itspect 
. bilditlnc miKUinee. Oa 
e t^tiaiT^jIlie lOTOiilon toid^ 

- ^ maifled ArUcilea. iu pvwndsliaao- 

•uu ?*«»«»«- V 

Anttremiy MOelF WcnsT^mbodl- 
' '’SggiiienU lot t^^ynUof may be jmdet«1thout 
e' V/^ZJl^'BnvMtiiri* ^ Irom the qilrtt and soope thereor, tt Ic 


iSlS^Ji^SSSfiao ? 


wtalTBt^n^iaiat 'to 

spbate^^i^ add aa J 

tpte T/f.-2nie. fnoeedure^ Sniin^^m 
»«^,ha! .Bdng aimlituierf: ., 


l^^iturid^owDineivhrM of vliv) 


»uim Mid ndof S paiu:;tf ‘ffisteaiyl phaa-^ 
•Xi ln*pila(». of. the 'lOeartc'actd aia liduleanL 
'^ttiine the ^•auMoir^vid^ 

\Jb jBtTodiioad • Bibaure'or:J? 



phthalate.XpIiuL ^ 


i^**?rI?^ww»^5md^eitm;^,aaTllciand metha- 

-i- T — t**twa^^.4lMltalnlIlf a'dlspa*- 
|«^ a»mlk:i n lUaU i> g jxJyroe^^ laid moo- 
' <'<B^^t^,"iddln(1|b"iaard.^dli4^^ the 

^periodjof the^ emotion ol heat 19 the ptdy- 
peHial^ reacUcm oX acidic char- 
'~*~ fna Jte'krpnp cohdsUi)c'6f'^"satanled 

oiihon atoms. . 
SfL pnmoi^i^ynieitotli®^ an «*»- - 


kletltfl 


n'of.tte'a 


I W M iTi i iH in g WMOJl fy 

and.eiAcnjtfaayUc 

“ “"*'** "*g»“icmnprt5lnp dbqiei^ng Mtd 
_ r .ta'^'arateiPeontainiQa a dls- 
K^ffent. tnJtU'Uaclwlymeriia^^ 

. » tojtald jUspenlbn daniK 

S*^f P***®®,®Jj|fc®.^»iUoa‘«r.lieat*l)y the 

pa^jwr 100 
.»«»omer.^^ii,ji*-rican 

iggnsiaclul aaio-'s 

■tk'CitcUoKi MSdfd. In m o H^ gapdStloa. Jp. -ttft ^m iinl a r ^yilyin ei ^ 


?---***^---™**i!yL.1“tl“Sylaie'5in'cMxomcr ta 

SOMlAlflill^k M ' rsmra-lB-ira'^m'M^M I a iii ■■* . 


d. added 1*^30 finam.<J| 

wl^h^la^^canipoimded 6a,nD» mu 
l»iit|l'^tt>alat^'^tlO;parla,''^i^ 

mih’ttVwD^jMyJ^ 
iVxdiB^eJX^^nmlpreeediH^ 


_ d ia^ee^ttM^SMBTa^^ 

Ct%dl 

iiii^ 

>PcaMfc:tyfihe.e thiePold ttoa ea HW a dip teif fo r:! 

' —^'Hir^EaheFsaj 




rtaTre^ 


d 


e'lpne^im^drJhi^ddiUaa^ li 
rteOhe'dwi m.of tlm .aanuyii^^^ poir-l, 
hrl finShaer ^y^did the UteT^n .InrolVM^ 
o''comp1feal^ JQV^Uof InocdureTud' b ^ 
fjbib^diimiaates the^.nebenltjr of a' knead* 


^eyJ^tiaUne 
monDowr^tod ScUn*‘lo ^ 

from the'ttioHpr^wisi^na 
^rs-of JiSnrlJe and 

?of the^ 

•"■'T polymeritttloS'iSS^on' ' 


M ethmoid ,mpnomenirjtom^^^upwi%^ 









ioii3^eii»eljwd jillerSfciyiiu^in j^rjiiff^^d ined in^w 
iL«v^he''Mm1ied''^Aij^-tlT 'fcg ^StT*^uiiH>se^5|^^?a ^^ ^^EsA« WJE 
j.iir^lfMlCtLe^^jrinw,;^l«iiuiaont^^!a-^^S^jM j»an?W^e^jl^etlifli^TaleiC«n>- ' ,._ 
xtlov^^^thtrai '^iTerwtt»^aiDiiur^in^lptiOT:.l^i>art^faL3»raP>yi 
igrindliiirr?^tti^.4ffij^t CT* ; ^ »T m>umiiu f'^jjiaTO^ ^i<re re!^u;^jjlrilh,J^KKi»aria.of 

parls^of 

#lfji«ir^-^.|»rop^i«^f*pl^Ss«^f3nly^liiK^Smeth a?S5l5*C’18fcTl»e j^jpux- 45 

ta^tantiklly^uiMlubie^^^ta^^ii'^l^^uri^^^i^iiii^^i 300 r.P;:rat^:r‘ • 8*** 


^ommettcing^iUie^'^l^^mSliopt^^BdYn 
^J»l^^ci^'47anpl^^ljimSr^lMli^ nii^ 
aafctaindir^ySiibagarfv.T^ynd] ^^^ ^rg 
JfiU^ '^^Irmer'i^iY^^ie'^rodti^ ?it f 


^iuiink^a 


^00 parU^ln n^^yl 
■"Ix^ with‘200'p^ftiu'«at«r'‘ coiotaminc'^ 


aBieth*i^latft ^^n >g''‘mix'ffife ahiii^iHiintW '^perbxid^inixii 


(idOnlxed'Vitli ^5U0 .'pwa^f i^ter Jk 

i*n«naite fV nanvlj^ianf A'«nl^A 


^eAioylL 

^t^OOO;r^p!itt7l5fTa^«J??U S pail* iof — 

^(wn'vu bl<nrnj^nntu'tli^tmpm1hira«^rm;;itin^ 

gv^bed ,80 V.C.^S&TklB^I® .treal^ a? |n Ei^pfe 1 . 

TOltficp jiPMntfoafl^,l»!yi!^<ting^inn>Tt1ie:^a^at<^''Uie i7th <iai’'!!CT,S^tCTnbc^*'1934.'! 

^Sjtompeiatiw wgan tot^^ !and^Mm|yaal^ g^ hatp^al'ChOTi^ ’B6P9e^Vnn>ai&,*' 


■■.TOUgTgiKS^itfMriyPnim j>r u iTO^vqropiiny,^ 

^f^mpen^ Chmigtl .Bome:^MiHbiiP».^ 


JS t ana* 


5aad'B^^e;fqllo^inirjft5^^ 
^niia^Tcritic^^flaJlwiyol 






OUPL^^SPEd'FIGIAnOlO 

provemuits n or nUtmc to u^Monaloctim cO 

^ IJErtei*^ 

^foirtbii.BaU.'The Orfen^K^on-crntT****^^*®^®! Wii^B'deciSwea in^luwy cases br 
^urbam,'juta JoiysraBoasKruajiBaow-l^^^lH niivb^jks a bair.^]IVeJ|ilso.^nd that ' 

»f iForUffl 'Hal V V!T1»e rWd*:^^ iUte^i^^n Ib^cbtamed 

^e«^,'Hlu^tjun^wb BriUafcjBBl»j«^^'j^ 

*T f^wvwn-i*: TmpsTMM Spf«fi^tiona^yo»?^05‘.C99 .' 

if CfaeimeKl;How/^^|f iHbwbt^^^jSlp of ^tbe 
l5llibindon/!4.WJ»^^llntii3ijCw|MU>iV; ixTibe p^aration ' 

'*'ir(mli!rdecl^.^;M<ofc;of.|(l^.inT«otioiij;^'(^^ „ 

^xtd !■ vhiisuuipcar Uu* Hum ia to laipeii^f^iw^Moard^ tpBie'p]^^ 
^iltmU/^'i>^'|ioi1itidai1x^'dc«c^ o'lid ^iDOttnt^d oltidia] 'tb 'lie''<Md^' tb^Bie' ^ 

Bodift^bjIoMftii^ Miio- 
m'Sm ^MAM^nM^nd in sebei^ it^nyJEa 
l.^u^ 1“ 

«a^;^tluit^ j 6 :inoli.W 

ne%der .*12 jBiolB.lbe»i2 
I Jhe'ciiS^ iliK^lcob^ iS 
iter the^to^^aiihem, 

,. , 

IgjCW Mid s^ddition ^Siw 

aSenW ^of^^ctior taU^ 

^b/dnn:^A ’4gdpbBmti^ita;>b»gaJg^.4aU!|^ S 

B^aol HiMsnUdlj fttiiljrjpMi* 10 fi^»Vf.1^diti« ton lionia^an;pi«fmble 

"* -^Awordiiw^lc’^tW fiw^t^l«Tf®tim^Ti« HiArrJ^lr^ 

Mbiciyrie;^^^.m:»~^*““« — :i tiS 






^ “he ykia 
Sappo- lapcr ;■•# <M 

~ ■ feBHao- ^, 

JiaWfle fii^rul*Tly Jwia ^ 

iroccdai^of Esiinii' S «>u:tore rf Sbon and ui^liat nunotr Uie game ji^lo be 


SsflbeVl^ tbe^lmp«lien^iiiiii«,l**-!sErfbia3lirji^ 

l«iii’^iBUiB^fCtwii>jau34*»btWdinff ,lo M 

‘'"eyanltFOiinTEna, guinbunc^nd 
litn /M mS %a jUroM ^ .£S 


^SlimlyfiUldiiyr .jt 

a^aritw>e;;;%ar * " 

b»tb .water,! ,, fc-- , ,v-,. .- 

BOH l«^lrre;B Jg^^wmAlkyl^di^ 
■S^iaiiu^tie^^^rtian^tou^rlmn 
^|S5?5*I««<> ^ ^fl»»:^iM“tainin|r S 

• -■“■• ■•-.:-._“--:._I-4»!«J **-- ^ *1.- ■ ■^lti»|T'<Mi>r pTP- <0 1 


ide S Ibe jpmvttmbeiDjfauiBtaturf ^|Pml 4i«tt11atMBlri"Uie 
tke'ieartiiiii ,Wtww« i>»<, f *iaiiBltaa«m»1v.^l 

t attD«a>bemrvbile :^' ^ ^ , 

~ ■•fL^iBii* f . sM €^ V '^nirb ^w. ivaiiim .antb va<^ alj^ol 
^ »anM Mrt:,at iedufed pitititinvi^r 
|£B. rin taai 

_ - - ■. . ,^%k\ ll» mwral <4 »he.»ir«ltiiyj^i^ 

,ilS.7 (W** Igr^itoam^btniatiflB. 

S«rS"Sw « l?l.im.i^pJ. 

Mlia vaa'illeM 4MiaU fiaa*.^^ iW, 

"1*. jJ^'IW'Wtal 4»*iilWi* Iff 




ttBu^nnreS 


mmm. 







H^’i***"*^"**^^ •UWeon8 ..U3«^ allnw-^ to’settle'c- 
si-mit fo^e piwyl^ana botyl wtem may ^nd .lheii*‘i^«Ted,H.|ii' OniTwov 1. 

.™*^^4b^ipproxiinaUy _^Erter id tlie'Aaiieon?'lav«r is ini] ^ 


“ tbe;;a5ine«nnflverm mnnimxttl- 
ttoA ^yheJoUowing Eiampl«i illustrate b 

polymenaution “ot linutlpiiT iureuliun all parts beii 


~ i!4>^^^*P^*oa i1^''fflde*'rear1ion« lewltug^by^wembl ^ 
the ^nuatinn ' W ppinuiled[ 


^^!>>iicrwu^«ira>iioi w^we aos.reacnfm _ 

1 5*5* JisHlW at^8tead>^90j£^S 

" **‘P“«*i-*t wf«1'^-^‘tet4^pa'^Dipletioii bf tbe^dit»t‘ii‘\ “ * 

glueptly^aeoesTO in ^er^fo Bia*nt«ii Aa^euii^aadinituJ! to t¥e flalk in'order to 

30^\^ea ^ t:i:y»t £^*ii|W-^e.’ 

.•^jl«l,«:ep£tu»ued h«»tmff^ouB a^. 

^hpri^?|Nmod. of jrteatn i4istonationlj^i^n^|aTfrift(oO Qj^^ rtw)“'^»*^ *-=--- 
■txcfmauj;^caiWB;'^e:tMMiion"inixture'liiay-libtme'tikMoI'"j|'Dd^^ ‘ 

^^ram^dietilled^ivtdly.all the'1tlMlw1>air^^etbyl;2^^ 

1 -irf.jif<*bij»e ^wbydrin^u^. 


#0%’^ 


,- - .oluinB jH^ .^jmDden^ i 

.„etber;.irttb,or«ter,i»lobhcd>iid « little^ 

fidd wbich ffiay:if«M’tlirougb tie;eoluinii.^^^MUio^^ydrin>^4^1^pttrir^54^ 
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On 6 / 25 / 50 , GOLD exmlned the ■aterial contained in the above foldeor, «t vfaieh 
tiae he atated that the vritten jaaterial vaa in hie baodmrlting and eonsiated 
oT notes on work in connection with the synthesis oT dinethyl h e xin e didl, 
which work be did in Bay of 19U7« according to the notes* The remainder of 
the aiaterlal is technical equipaent literature* In connection wlth>the folder 
on EENIfllCI mixing equipment, GOLD stated that there were two posedbilltiss as 
to wt^ he had this in his possession} (1) The material was obtained from 
iEOTHBAKU files and was accidentalljr mixed In with material which 0011} was 
interested in when he left mOTHklN's emplcsr* OOIi) added that he mould have 
very little use for soaethii^ of this nature* (2) ffiOTHMAM had given him this 
folder for GOLD to submit to the Soviet Vnion, which OOID never did* GOLD said 
the first possibility was the sujre likely* ; 



On the same date GOLD examined the material in this folder and gave the follow- 
ing explanations t - 


The letter dated Z/Zl/kl to EBOTHBAN on the stationaxy of FENNIB, EZHDKIS, ICBTOI 
k BARROWS was in connection with patents which related to processes on which the 
BROTHliAN fira was working* OOID stated that he recalled HiOTHMA.N dealt with 
ARMOLD B. lOEEBAU, an attorney who is listed ss an associate of the firm* 

BelaUvs to the letter fToa the AMERICAM CIAKAMID COMPAMI, dated l/l/hl, this 
was in connection with the manufacture of acetone* 


The three pages dated 12/12/1*6 and entitled ■Seninar," GOLD stated, wars notes 
taken at a sanlnar held In BROTHUAM’s office* ffiOTHMAN started having these ^ 
seminars to acquaint members of the organiiation idio ware not fa miliar with 
cheniistry, etc., with the general theoxy in those fields* GOLD said thess 
seminars never got beyond the eheoieal field as HIOTHBAI finally came to ths 
condusion they were too time consuming* - 


O-' . - S' *' r. 

On ^e same date OOID examined ths material in the above folder, at idileh uas 
he stated that the majority of the handwriting was his om and that ths^wctlc 






wa dona In connacUon with OOLD'a employment tgr ffiOTHUiH* OOU) ^dentifle) < 

thia material aa notea and aork on the metl]3rl methacrylate mol^i« ponadbri^.'^r •' 

the aiQrtheala of B-coB^plex Titaolna in connection with a report beios par** •^ - 

pared for AUTOaa laACIlD COEPCaATIOK in l?U6j and the mnall 8« je pleoef'^')1^%r. 
•f paper Indicate research done on the alternate syntheaia of i^lon^ whldh 
mas eonneeted mlth EEOTUlUlCa office and me not part of the data on i^loo ' 

obtained bf SLACK fTcm HOKA&D OOCHENAUR of the DaPOkr ODHPAKI in Belle, 

Tlrginla* Also contained in this folder are ephedules of eork to be done at'^^v^};:.' 
the BROTHUAM laboratoiy. C 
material in this folder ia 



On the name date GOLD examined the material in the abore folder, at iftxieh timi ' ^ t . 
be said that all this material oonsiatad of laboratory notes, ealcolattons, ^ 

laboratory reports, etc.. In connection iri.th mork being done by the EROTHUAJI 
lira in late 191*6 and early 19lt7« OOIB said he recognlied his oen handnitim 



,k': 

'J:} = 


dealt aith a acheme for ariting a patent on the methyl methacrylate eyntheeia 
oeonalysla process in connection alth the aork on methyl methacrylatai 
Stated that In connection aith the oacnalysia notes, he thought that -be 
made thma ahile conducting expertnenta in the laboratories of the OZOtlE BRXESSIS 
COUPAfil in Philadelphia, at a time ihen SROTHUAJT aaa oonsidarii^ the porchaae \ 

an osonlMr to be used in research being conducted ty the moTBRAB llna at ihat'^iT^- ■' 
time* GOLD said he siade several trips to Philadelphia for the purpose of eoi^ 
f' ducting these ejqperiaente, but that an oaoniMr aaa not parchaskUv:’'r‘'i^?l?i^//7^i^4. ^ 

stated that the last page of notes, ablA is an niled ^per,*bonBtiiit if 
; rou^ draft notea in connection aith the building of the plant f or ^toe 



c 


up In th« llbrar 7 , aiul OOLD't instructions to people in the laboratoxy 
tlve to experiments. OOLD also stated that there are a list of aateilal to 
be ordered in connection with the STINTOM job^ patent numbers^ and notes on . , - 
the diol STntheais. : . : . ' 

One piece of paperi which is marked "#1* in red by the writer^ bas^ among other 
notations, the following i "fiochester and Buffab - lincoln Terr. - Kelly Uoa. - 
Avenue S and £« lU - SO &-2300 - CL >-U600 - (EL 3-86qU.« OOU) sUted that he 
thought these notations were in the handwriting of SI SILVERSTEUl, who was 
ployed by ElOTHUAN, and he thought that these notes identified Unas or indiw- 
iduAlg froBL idiom material and chemicals were ordered by the BSOTHUAN fixn* 


On the same date OOU) identified the three pages of notes in this folder ss ■ 
being notes he took on 3/10/1*8 while he was conducting an experiment in ths 
laboratory of the OZONE PROCESSES COifPANI in Philadelphia, on the dimethyl 
hexlne diol process. QOID said that this was in connection with the experimente 
to detezmine if the EROTUUAN firm had use for an osoniser. . 


On the same date GOLD examined the material in the instant folder and stated 
that with the exception of the group dated U/9/h(>t the material consisted of 
his own calculations and BILL BOiDLL's notes on processes being worked on 
the HIOTHUAN laboratory. 

Relative to the material dated U/9/h^ and marked ■#!■ in rod by the writer, 

OOIi) said that this material was in the handwriting of BILL BOilDLL and concerned 
the work on a production process of pentaetl^yl tetranitrate. OOID said that this 
was an exploslTB which EROTiOtAN made in his laboratory and which BROTHBAN ooBnenoed 
working on prior to the tine that OOID entered the employ of EROTHUAN. OOlJ) said 
BROTHBAN was working on this production of ■PETH." (pentaotiyl tetranitrate) so 
that it could be made in a plant in Palestine with the same eq^pment need la 
LDT^ on idilch EROTHUAN was also working. OOID said that BROTHUAH told him that : 
the idea was to build plants in Palestine which produce s peacetime prodnet sncb 
as DDT, but which could also be used to immediately produce a wartime prodnet .. 
such as ■PKTM." „ 

OOZD said that EROTHUAN was involved in this work of designing plants which would 
havs a dual purpose, as described above, with an Individual by the name of KUCA 
SHiUJT and a man by the name of BLDYAJI. OOLD said be thought that it was for 
this poxposs that the PAI^STIMIAB POTASH COHPANI was formed. . 


3 


c 


IIMO. mi ... ■ . tAV»; 

OOID wid BRormK had a quarrel with SIDTAH in about lugoat of V 

and told filOTAir that he was too bu^ on other work to continue hia voric ad.^ 

SLOTAB and SHAUIT* ■ - rvrr 


On the aane date OOLD exanlned the naterial in this folder^ at which Uae bo ; ; ' 
rUted that thla appeared to be notea of BOLFE BDLLAB in connection with the 
work on the nolding of aethF’l nethaexylate« idiieh WDrk« aa ahoim by theae notooa > / 
waa done prior to the time GOLD waa eaployed by the EB0TUj>£AN fijn« GOLD oaid 
that acne of the notea are in BaOTHKA»na handarlting* . .z 

EXHIBIT 6$-l307«lB»13 (1) (Exhibit 12P) ^ 

On the aame date OOID identified all of the material in the above folder aa boioK 
hie onm notea in connection with work on chlorine producta for tlto MSTTOB CHEMICAL ' 
COltPAHIf and notes dated U/^/kl in connection with the work on a new wairiahlm > ' ' v 
cream on which the BROTHIIAH flxm waa working for JOLIAIi EBQDIE* /Vs. 


On the aame date COLD identified all the notea in thia folder aa being in faia ^ 
handwriting aixl pertaining to work on aolventa* GOLD atated there waa a poaal-;'^' 
bility that theae might be notea of hia when tutoring acmeone in ehaoilatry Ct sr ■ . 
on of hia placea of cmplcyment, either F£Kl£XLTAXIA 5UQAB or AEKAHAB SEOTHUa. 0 

EXHIBIT 65-44307-1B.»13 (1) (Eihlbit 12S) • /.'XV ' 

■ ■ ■ ■ ' 

On the eazae date this folder, which waa entitled *Ik>tea firoa DOC,* In 00U}*s p. 
handprinting, was shown to him, at which time Q01J7 atated that the material ^ 
eonsiated of notes of Ik'* 0U5TAT RKICZI, idto waa OOID'a superior at the FSUi- ' \ 

8TLVANIA SDQAB COUPAJH* GOLD said there were aleo acme notea in the faandwzitiag . • 
of himself and UQERELL £. DOUCHSiTI on their work at the PEHH5ILYAICU BC(UB CQb- ^ 
EAm. ■ 


On the aame date the above folder, labelled in OOLD^s handprinting, *C0 2 Beoovwi 7 ,* 
waa shown to OOID, at which time he atated that all of thia material oonalated of ' ' 

notes, etc. he had made in connection with work for IT* REICH at PEVRSlLTAlli 
SUGAR in l^lil, on Dr. REICH'S CO 2 recovery process* OOID stated that ha alme ^ . 
saw some of Dr* REICH* a handwriting in the material and, further, that some bf . 
the work was done in 1938* ‘ . . ' c 


o,, 


Vi '* 

ICMP. fiiC - ; 


7/W50 

EIHIBIT 6^07-1B-X3 (1) (fcdilblt Ig) 




On the same data QOLO examined the material in the above folder# mt mhich time 
be said that the mhite pieces of paper contain his handsriting and are conoemsd 
with his eork for Dr. REICH on the CO 2 recovery process. GOLD Stated that his 
handsritten notes on the yellow pieces of paper are his tutoring notes in orgaic 
chemistry. 
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July 16, X%7* . 


i* Brothman & Associates 

65-^3 57th Avenue * 

Slsiiurst, Long Ifland. 

Gentlement 

Beference is Kule to phone conversation of several days 
ago regarding a hi^ melting point having a low acid number 
which would be plastic at a temperature of 235*^* 

Under separate cover ire are forwarding to you a represent* 
atlve sample of fecial Wax #1111 EX which has a U.T.D. nolting 
point of 265®F and a softening point of 2ie®F, This wax should 
be plastic at about 220°F which would be the closest that we could 
come to the tenperature you indicate* 

Ifirusting that this wax will be satisfactory for the purpose 
that you have in mind and waiting the report of your test, we 
remain. 


Very truly yours. 




YCO Heating JacLeU offer new advan* 
tages of safety and economy lo meet the 
iieating needs of every laboratory. 

The heating jacket is constructed of 
highly insulating Fiberglas cloth and layers of 
Fiberglas wool, materials tlial are known for Uieir 
durability under conditions of heat and moisture. 

Tlie construction and position of the beating ele- 
ments provide the major innovation in the Gyoo 
Healing Jacket. Th^ elements, made of Safeway 
electrical resistance beating wire, are entirely insu- 
lated with glass yam, then woven into a snakc-like 
coil which is sewn with glass yam in spiral fashion 
directly lo the inner surface of the jacket. The 
major economy achieved with thif type of healing 
anil it the intimate contact of the elemenlt with the 
tettel to be healed and the eate of constant control 
of temperature. Using also mure wire of the same 
wattage, surface temperatures are kept down, thus 
making the insulation more effective. The heating 
element can be operated below Uie visible glow 
point so that there is very little oxidation ot the 


heating wire and no overheating of the insulation. 
Therefore, the life of the beating jacket is greatly 
increased. Heat control is achieved by using a Gyoo 
Pyro-lran or emy suitable variable transformer. 

All Gyco Jackets have a built-in iron-oonstantan 
thermocouple, ending in an “AN" type iron-oon- 
stantan plug for hookii^ up to the pyrometer of the 
Gyco Pyro-lran. (This plug may be removed for 
use with any other pyrometer of similar type.) ; ■ 

Gyoo Healing Jackets will find many and frequent 
uses in most laboratories for fractionation, extrac- 
tion, distillation or other processes requiring even 
constant heat. 

Gyoo Heating Jackets are made to fit all standard 
flask sizes, and special sizes can be made to order. 

Since hemispherical units are most widely used, 
Gyoo Jackets are standardized in that form. As an 
accessory we provide jacket lops which convert 
any Gyco Heating Jacket into a spherical unit. 
These jacket tops are available with elements fw 
extra heat requirements or without elements for 
insulating purposes only. The tops rest securely 



U.S. Testing CkHnpany Graph Showing Heating Speed dfCYCX) JACKETS 


ID place witliout need for Iroublesoine lacings or 
slide fasteners around the jacket. A small vertical 
zipper opens the jacket top and permits removal of 
the top without disturbing the apparatus set up. 
All jacket tops with elements are furnished with a 
dual socket plug so that they may be connected with 
the jacket to the same transformer. 

QIICK 

The Gyco Healing Jacket was developed to fill 
the need for a faster and more eflicieDt laboratory 
beating device. This jacket was submitted to an 
impartial organization for rigid tests. The graph 
reproduced above shows the speed of Gyco Heating 
Jackets in beating measured ^anlities of water, 
oil, and alcohol, as determined by the United States 
Testing Company, Inc., of Hoboken, N. J., in their 
report No. 57899 dated June 11, 19t6. Your own 
comparison of these results with your present beat- 
ing mefbods will prove that Gyco Jackets are supe- 
rior. 


SAFE 

U. S. Testing Company, Inc., in safety testa to 
determine wtielher moisture from an overflowing or 
broken flask would damage the beater, found that 
the. jacket operated even under water without ap- 
parent damage. In another test petroleum ether 
was poured over a jacket while in operation. Despite 
the inflammability of this material the non-glowing 
Safeway elements caused the ether to vaporize with- 
out bursting into flame, light machine oil also 
was allowed to overflow onto the coils at high tem- 
perature witliout any ignition occurring. 

For speed and safely, Gyco Heating Jackets will 
satisfy every need and be an excellent investment for 
any laboratory. 

Gyco Jacket Tops make U on- 
necessary to dismantle apparatus 
when remoring jacket. They convert 
a hemispherical jackd into a spherical 
and may he ordered separately. 




GYCO TUBULAR 

Heating Jackets 



purely new in tke healing mantle 6eld ia the Gyoo 
{ubular Heating Jacket. Construction and operation 
Je for all practical purposes the eame as for the Gyoo 
'lask Heating Jacket. Any laboratory columns which 
equire heat and insulation will be more efficient if covered 
nth a tubular jacket. B^des being less expensive «in»n 
and-wound coils covered by asbestos and metal sleeves, 
ubular jacket heaters aave weight as well as breakage. 
^00 JackeU are especially valuable for fractional dis- 
ilJation where it is desirable to maintain the temperature 
f vapors rising in a column. 

;.t the present, Gyoo Tubular Heating Jacketa are made 
•1 one- and two-foot lengths for 51- and 70-milIimeter 
iamcter jackets. For longer columns, two or more 
‘ibular jacket beaters can be combined to fit your re- 
ruirementa. Slide fasteners make them easy to install 
r remove without disturbing your assembly. 


PRICES ON CYCO TUBULAR JACaCETS 


-300 For tube 70 mm. O.D. 12* long I14.S0 

-310 “ " 70 mm. O.D. 24' long 19.75 

-320 “ •• 51 mm. O.D. 12' long 15.25 

-330 " “ 51 mm. O.D. 24' long 18,50 


Jacket Supports 


Speaally designed supports are recommended ta pre- 
«erving the shape and insulation of Gyoo Jackets. 

G-SOO Cradle Support, will take jacketa 

from 1 to 5 liter capacity Each | 4 

G-505 Tripod Support for 12-liter jacket. Each 12 

G-510 Tripod Support for 22-liter jacket. Each 14 

C-515 Tripod Support for 50-liter jacket. Each 17 

G-520 Tripod Support for 72-liter jacket. Each 21 



G-505-S20 


C-523 Eixtension Cradle Support for jack- 
ets 300 ml, and smaller Each |2.00 

C-S30 Extension Cradle Support for 500- 

ml- jacket Each 1.75 

C-535 Extension Cradle Support for I-liter 

Each 1,75 

G-540 Extension Cradle Support for 2-ljter 

jacket Each 1,75 

C-545 Extension Cradle Support for 3-liter 

jacket. Each 8,25 

C-550 Extension Cradle Support for S-liter 

jacket Each 8.75 


SSSS^ 





GY<^^ HEATING JACKETS (^) 


BEMISPREBICAL MCKrr 




JACKET TOP 


CATALOG 

FLASK 

WATTAGE 

BACH 

NCAIBER 

SIZE 

RATINC 

G-110 

50 

40 

1 6.65 

G.120 

100 

110 

7.45 

G-130 

200 

245 

9.75 

G-140 

250 

245 

9.75 

G-150 

300 

245 

10.65 

G-160 

500 

300 

11.65 

G-170 

1000 

380 

14.80 

G-180 

2000 

550 

16,70 

G-190 

3000 

600 

21.45 

G-200 

5000 

675 

26.25 

G-210 

12000 

2-590 

39.35 

G-220 

22000 

2-700 

47.05 

G-230 

50000 

2-1250 

76.25 

G-240 

72000 

2-2000* 

85.70 


GYCO JACKET TOTS WITH ELEMENTS 


CATALOG 

FLASK 

WATTAGE 

EACH 

NUMBER 

SIZE 

RATINC 

G-172 

1000 

90 

t 8.90 

G-182 

2000 

138 

9.80 

G-192 

3000 

150 

10.75 

G-202 

5000 

300 

13.10 

G.212 

12000 

590 

20.65 

G-222 

22000 

650 

29.95 

G-232 

50000 

1000 

42.75 

G-242 

72000 

1000* 

68.30 


GYCO JACKET TOPS WITHOUT ELEMENTS 



FLASK 

iEACU 

UX; NUMBER 

SIZE 

G-114 

50 

1 4.15 

G-124 

100 

4.80 

G-134 

200 

5.50 

G-144 

250 

5.90 

G-154 

300 

6.20 

G-164 

500 

6.60 

G-174 

1000 

7.00 

G-184 

2000 

7.45 

G-194 

3000 

8.00 

G-204 

5000 

10.30 

G-214 

12000 

16.45 

G-224 

22000 

23.00 

G-234 

50000 

34.40 

G-244 

20 VolU only 

72000 

57.15 





Pyro-lran 



FEATURES 


Positive Repeal Control 


Cool -operating 


Fuse-protected 


♦ Built-in Pyrometer 


TRANSFORMER and PYROMETER in 0\E Instrument 


The Gyoo Pyro-txaD is a new heavy<duty com- 
bination transformer and pjTometer, Atibough 
designed primarily to control temperatures in heat- 
ing jacketa, it can be used wherever a variable 
transformer is required. The Gyco Pyro-lran jcan 
c^wrate at full power for a long period of time at 
high amperage load without any appreciable heat riae. 

The principal feature of the Gyoo Pyro-tran is the 
method of controlling voltages by two anap-type 
switches; one for primary adjustment and the other 
for vernier adjustment, giving approximately three 
volt step-ups. Thus, positive repeat voltage control 
is assured. This arrangement also eliminates cc^ 
tj^pe sliding contacts which arc and frequently bum 
out under load. Gyoo Pyro-tran switches, made 
with ceramic housings, have silver plated contacts for 
long service, and are connected to the coil with atrip 
copper take-off leads. Connections are made per- 
manent by soldering. 

The Gyoo Pyro-tran is provided with a heavy- 
duty nibter-oovered input cable, and has twin plug 
outlet receptacles for connecting both a hemi- 
spherical jacket and cover or two hemispherical 
um'ts at the same time and power. A red signal 
light shows when transformer is in operation. An 

C-lOO Gyco Pyro-tran, 
G>105 Gyco Pyro-tran, 


easily replaceable fuse is provided to protect the 
instrument. Each Gyoo Pyro-tran is fully insu- 
lated and is tested to five times the maximum work- 
ing voltage to insure safe operation. 

A \^’eston pyrometer is built into the Gyoo Pyro- 
tran to indicate operating temperature up to 400® C. 
The dial has both Centigrade and Fahrenheit scales. 
A red line indicates the maximum operating tem- 
perature for beating jackets under all oonditiocs. 
The pyrometer has an adjusting screw to compen- 
sate for room temperature. An iron-constantan 
fixed resistance wire lead, encased in a gloss-im- 
pregnated sleeve, is installed to the pyrometer, 
with an “AN" type iron-constantan plug for hopk- , 
ing up to Gyoo Healing Jackets. (This plug may ’ 
be removed for use with any jacket not equipped 
with “AN" type plug.) 

Gyco Pyro-lrans are available in two models. 
Model H, for high range requirements, has a mini- 
mum of approximately 45 volts and a maximum <rf 
122 volts, controlled in three-voll steps. Model L, 
for lower voltage requirements, has a range of 29 to 
108 volts, in tliree-volt steps. Either model may be 
used for any combination of heaters or other equip- 
ment up to 2000 watts, 

M<*de! H trs.OO 

Model L 75.00 



J.1441 LARGE CAPACm' VACUUM DISTILLING APPARATUS* 


Fbukuze Coi>d«iu«r 


50000 SO' 
72000 '36' 


Price Coodetuer Adapter Reccdvei 

Cpnaplete only onlj m]y 


Receivijcif Thermometer Glampa 
flaalc only onij 


m.8S 28.00 14.00 22.00 (250 ml.) , 14.00 (221.) 

J-1305 LARGE CAPACITY DISTILLING APPARATUS* 


Flask size 

Condenser 

Price 

Adapter 

Condenser 

Stuffing 

Stirrer 

in ml. 

length 

eomplete 

only 

only 

ixrx onJy 

only 

22000 

SO' 

$86.77 

$15.00 

$15.00 

$17.77 

$6.50 

50000 

SO' 

89.75 

15.00 

15.00 

17.77 

7.00 

72000 

36' 

107.27 

15.00 

20.00 

17.77 

7.50 


I 7.50 
8.50 
10.00 


$3.85 

$ 5.00 (2) 

3.85 

10.00 (2) 

3.85 

10.00 (2) 

r Clamp 

Flask 

only 

only 

$7.50 

$17.50 

7.50 

19.00 

7.50 

29.50 



^039 NO-FLUD ReBtu Condenser (patcDted). A new type of 
relliii ooDdeoser wiUj buOtdii Utip to prevent “slugging” or “flooding.” 


Condenser length 

T19/S8 

T**/40 

T*9/42 

25 cm. 

$10.50 

$10.75 

$11.25 

so cm. 

11.00 

11.25 

11.75 

40 cm. 

11.50 

11.75 

12.25 

50 cm. 

12.25 

12.50 

13.00 

60 cm. 

12.75 

13.00 

13.50 

90 cm. 

15.75 

16.00 

16.50 

J-1058 NO-FLUD 

Column (patented) 

wftb bO^ 

''ered iacket and 

boDryoomb packing support. Construction etiminsUa “flooding" or 
“slugging." 

Column length 

TM/40 


T*9/42 

30 cm. 

$16.50 


$17.00 . 

45 cm. 

18.00 


18.50 

60 cm. 

20.00 


20.50 

90 cm. 

22.50 


23.00 

120 cm. 

27.00 


27.50 



























" .. : : Autborities* agree that the art of mixing, ::;^ .'"Stuffing Box Deaigtt— Septem^ and 
-^^In al^l its wious aspects. fOT^ears failed to^^f>^^^,,Novenib«,^W,\Produrt. Engin^-'^;^^ 
;.!: keep 'step ^with, the ^velopment' pf 

^ elementary chemical engineering f^ctlc^'"^:-".,, EffidMt mixing'!* deprodratlupon'^^^^g^l 
;v;v;in re^t years, however, effort* have been "'^lection of the proper'^pe of mixing 
made to mse the major phases of mixing, the~correct mechanical desigi^^^ 

jnixh^ flection and mix» mechanical de^^^ chosen pi ivV assembly.^ These .twin 
#i^ 'to a position more Jn keeping with j ckanot^' sep^t^ V-^aii^ « 

^•' the widesprwd use and importance of '^ide in the selection and design of mixing 

“ '\ '! ing. Borne i dea of the scope of work done by ^ equipment, cited ahove^attenti on is direct 
V, Hradrick engineer* in ^e advancement the Bibliogmphy.'^f:-%3^||‘J^-;i;;Ji^^^ 

;:V .'tbi art may be g*dned from the following\£5^J-^^-^^‘pj 

bibliography of contributions.fe y_meiAeff ::-y|-p \y^^^ catalo^"^ are; as fa^ as'i>OMible.i^^^fe^ 

“**i ^.r*"r"rrC^^ 


'“Choice of Emul*ifier*”~-May, 1939,, 


;. Chemical and Metallurgical . Engi*!- 


Wherever possible, specific 'opem^^^^a 
; to which a' particular 'mlxCT;t* siut^ '^^v^ 

v^broduction to'Uquid Mixii^--6c>.-^:g'r^i,.e list^ howevorriffe“nckln^:;^r:;§l 


:i939, 'Chcmicd and Me^tUrjV^'i.^; iend^d 

i selecti^ of thet^ bf nuxer 

■' Modem Plastics 


r. ■ -Resin Plant De*ign---October,-1939,Vjy^-“" 

• V’-^ ■' .Modem Plastics ->. Within the limitations of s^ce. an effort ^ 

.'.-..ir'O ' ■' r *® present the material in suldh 

^:; ; -^“Mixing Operations in the Paint and. w ^ "' =■ i-' 

: ^ \ - form that ..ft yrill conshtute a. practical 

‘Pigment Xndustrles"-^Dctober, 1939, r;;>^:.r;V , " -■ 

^,’-■> 1 *-. - •, -. 1 -.'; ^ manual on mixing operationa.;i';v;-.'f .‘v^‘.'^ ' 'l''.v^A ;3 

- j'Vi.-, National Paint Bulletin -*■-•'• v- , z.- \ . ,., ■■■ .jr ^ ’^iVVr. " t ^ i 

’ . .. Hendrick engineer* wll gladly eoo^rate ^ ^ | 

/“Vertical Shaft Design for Balanced with you in the selection and desi^ of mix | 


.^Rotors with Calculations for Higbi 


.w. Ing equipiMnt best TOited ,to pour>equtre-s,^,^ 

.d“QvV.;.:S^^ Rotor Effects — April, .1940, ii;'.;.-*ment*. They' wil^ request, . submit 


s-v-* 'V, . Product Engtneering'C^^.y.'ff^l'LCCv; deuiled recommendation*;- 

E P Rl C!(:;ws| fjCT^RlS^ 

I^'CheniicaiEb«Jliiee^ ^'4 


" ConT>^.,»*^ B»erick HuvUcti^ Coaipur.'Cvbp^l^ 





ilDDITlOKAL IIEKDRICK PROCESS EQIIIPUEST 

In addition to the Mixing Equipment described in the foregoing ■ 

^ ' pages, the Hendrick Manufacturing Company builds: 

Resin Kettles ^ . 

Autoclaves • 

‘ Nitrators 

J Sulphonators 

Emulsification Equipment ; i . ' 

, Oil Blowing Vessels - , '• 

Chtorinators , '' 

Paint Thinning Vessels 

Reactors f j 

Blending Equipment • t } 

Cotton Thinning Equipment 
v; Complete Pilot Plants ^ 

* Complete Commercial Production Plants 

General Welded Pressure Vessels "V . • 

Special Process Equipment 

All the above equipment is available in all ferrous as well as non-ferrous meuls and alloys, and in the 
clad-steels. Hendrick Processing Equipment equipped with Hendrick Mixing Units offers unifo^ high 
quality construction, easy assembly, and maximum processing efficiency. 



For further information concerning the mixingequipment described in this bulletin, or for engi- 
neering assistance in the solution of mixing problems or the design and construction of chemical 
process equipment, please address: 

mum MAKlFiiCTURlU GOJIPAJ'V 

Process Equipment Division ■ 

CARBONDALE, PA. * ' ' 

Also Manufacturers of Perforated Metals, Mitco Open Steel Flooring, Mitco - - ^ 

__Shurjeite Treads, and Mitco Armorgrids fo^the process and other industries. * v , . - 


SOME EXAMPLES OF TIIIE SAYIXG, I'OST REDICIKG 
PERFORHAXCES OF HEADRICK MiXIAG EQCIPHEHT 


In a well-known chemical plant a Hen- 
drick Injection Mixer, chlorinating large 
batches of an aromatic hydrocarbon, has cut 
the operating time from 22 hours to 
hours. 

In four pilot plant demonstrations, for 
four different companies, Hendrick Injec- 
tion Mixers, accomplished the air-bodying 
of various grades of linseed oil at varying 
temperatures in l/3d to l/6tb the time pre- 
viously required : 

— an 18 hour cycle at 250®F. was re- 
duced to hours 

— a 60-70 hour cycle at SS^F. was de- 
creased to 22 hours 

— a 24 hour cycle at 212®F. was cut to 4 
hours 

— bodying of linseed oil at 175®F. to 
195 ®F. was reduced to l/3d the time 
previously required. 

In another well-known company, Hen- 
drick Injection Mixers effected the absorp- 
tion of carbon dioxide by a washing solu- 
tion in l/5th the time previously required. 

In the Bulphonation of cocoanut oils, Hen- 


drick Injection Mixers are producing a 
more uniform product with a 30% reduction 
in the time cycle. 

In the caustic refining of vegetable oils, 
a Hendrick Injection Unit in a Hendrick 
Continuous Mixer assembly delivered a 
throughput of 12 gallons per minute, ex- 
ceeding the throughput of another type of 
equipment occupying three times the floor 
space. 

In the dissolving of soda ash in a black 
liquor process, a Hendrick Continuous Dis- 
solving assembly incorporating a Hendrick 
Super-Turbine Mixing Unit, has materially 
reduced the qost of maintaining a high 
throughput. 

A Hendrick Super-Turbine Mixer in 8 
resin thinning tank has effected a 50% re- 
duction in the time required to dissolve the 
resin, with a corresponding saving in the 
cost of operation. 

A Camauba-water emulsion, requiring an 
average of 7 hours to prepare with a paddle 
mixer, was produced to an equivalent state* 
of dispersion and lasting properties in 10 to 
12 minutes in a mixer assembly employing a 
Hendrick Super-Turbine Mixing Unit. 




Efficient mixing it dependent upon two 
inter-related basic factors: selection of the 
type of mixer best adapted to the requirements 
of the particular problem; the suitability of the 
containing kettle to the most efficient operation 
of the agitator unit. The inter-relationship of 
these factors demands that the design character- 
istics of a mixer (the speed and location of mem- 
bers) be determined with respect to the shape 
and dimensions of the containing kettle, and also 
that the design of the kettle be consistent with 
the optimum design characteristics of the mixer. 

Inadequate complementing of these two basic 
factors may result in packing of solids or viscous 
masses in kettle comers or similar areas of “sec- 
ondary turbulence”, material reduction from the 
best possible rate of beat transfer, and marked 
increase in the time required to complete the 
mixing operation. 



The importance of the best possible coordina- 
tion of kettle design and mixer design is most 
definitely demonstrated in instances where pro- 
cesses developed in laboratory or pilot equip- 
ment are carried over to commercial production. 
In such cases, the critical aspects of the process- 
ing sequence, cooling or heating cycles and the 
rate of “contacting” of reactants established, are ' 
frequently dependent upon the consistent repro- 
duction of mixing conditions. 

The design of a kettle is frequently deter- 
mined by floor space and ceiling height, weight 
and plate thickness requirement considerations, 
required areas of contact in heat transfer prob- 
lems, and other processing or external condi- 
tions. Similarly, the design characteristics of the 
Mixer unit may be arbitrarily determined by 
cleaning and other considerations, by the opti- 
mum speed range of the mixer, etc. 

Regardless of whether your problem calls for 
a replacement mixer for an existing vessel or for 
a complete Autoclave, Resin Kettle or other as- 
sembly, Hendrick engineers will gladly consult 
with you on the coordination of all factors of 
design. 

When new equipment is being installed, the 
coordinated assembly of a Hendrick Mixer In a 
Hendrick Processing Vessel will assure maxi- 
mum efficiency and economy. 

Hendrick Processing Vessels are welded in 
accordance with the governing provisions of the 
ASME and API-ASME codes for pressure ves- 
sels. Our fabrication facilities make possible the 
construction of any size of vessel sUrting from a 
fraction of a gallon and extending through the 
largest commercial sixes. 












" Gas-Liquid Mixing: 

GaB'Iiquid mixing operations may be classified 
broadly into (a) rapid or instantaneous absorp- 
tion or reaction of the distributed gases; (b) 
medium absorption or reactivity; (c) difficult or 
alow absorption or reactivity. Gas-liquid mixing 
problems should also be considered from the 
standpoints of quantity and rate of gas distribu- 
tion required, and the pressure and temperature 
in the system under which the distribution is 
affected. 

Three principal factors generally determine 
the velocity of a gas-liquid reaction: 

1. The physical properties of the liquid as 
they affect the ability of the liquid to 
retain the distributed gas. 

2. Solubility of the gas in the liquids under 
the prevailing processing conditions of 
temperature and pressure. 

3. The area of interphase' contact between 
gas and liquid phases. 


Hendrick Injection Mixer was specifically de- 
veloped for gas-liquid mixing, especially the 
more complicated and critical types. The ability 
of the injection mixer to effect increased reac- 
tion velocities, economies of reagent, and posi- 
tive control over the progress of the gas-liquid 
mixing operation is due to : 

— ^Uniform processing and rapid circulation 
of the entire contents of the mixing tank. 

— Direct mechanical shearing of the gas- ' 
injected liquid. 

— High secondary shearing of the distrib- 
uted bubbles through the setting np of 
high liquid velocities. 

Structurally, the Hendrick Injection Mixer 
(Pig. 1) consists of a specially designed turbine 
agitator rotor which is overhung and underhung 
by hollow ring-shaped stators. The turbine 
exerts a pumping action on the contents of the 
mixing vessel (Fig. 2), drawing in through top 
and bottom impeller inlets and delivering cen- 
trifugally over the entire periphery of the tur- 
bine. The gas or other treating agent is fed to the 
hollow stators through the indicated pipe feeds 
and is discharged through perforations tm the 
rotor-faced surfaces of the sUtors. 

As the liquid passes between the stators and 
the rotor it exerts a spatula action on the gas 
discharged through the bubble holes. The gas- 
injected liquid is then subjected to a shearing 
action between the radial ribs on the stators and 
the turbine blades. The combination of the spat- 


RTCHED RADIAL BAFFLE ASSEMBLY 


rotor plafe^ 


pidbaffle 

direction of rotation 
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ula action and the shearing of the bubbles 
results in a complete and instantaneous disper- 
sion of the gas. The high pumping capacity of 
the rotor insures a rapid re-circulation of the 
tank contents and hence a continuous re-process- 
ing of the liquid. 

Additional design refinements of the basic 
structure of the Hendrick Injection Mixer in- 
clude the Hendrick "pitched" radial baffle assem- 
blies (Fig. 3), circumferential delivery muffling 
cages (Fig. 1), draft-tubes, etc. The "pitched" 
radial baffle assembly consists of a number of 
radially disposed baffle plates so arranged with 
respect to the turbine rotor that they offer a 
downward directing influence on the gas-injected 
liquid. When the gas-retention properties of the 
liquid are low, the uniformity of contact of gas 
and liquid and the time of contact are increased 
through the lengthening of the linear path trav- 
eled by the dispersed bubbles. 

Hendrick Injection Mixers may be surrounded 
by circumferential delivery muffling cages for 
the purpose of enhancing the direct mechanical 
shearing through the impeding of the turbine 
pumping action. 



o 

Hendrick draft-tube assemblies differ in de- 
sign, according to the speciBc requirements of 
each problem. In general, these draft-tube units 
perform three basic functions: 

Prevent short-circuiting of the agitated 
liquid by developing a positive vertical mo- 
tion in the liquid naass. 

Cause a forced draft through the coil banks, . 
when internal coils are involved, thus in- 
creasing the rate of heat transfer. 

Define the path of the freshly added liquid 
phase in continuous mixing operations in 
kettles equipped with overflow weirs. 






HENDRICK INJECTIOiV L'XERS OFFER INCREASED BFntlEiVCY AND REDUCED 
COST OF OPERATION IN THE FOLLOIVING TYPICAL APPLICATIONS: 


Hydrogenations of oils and other liquids 
Oxidations of oils and dyestuffs 
^ Aerations of liquids 

( Sulphonations involving SO, as the sulpbonating 

V agent 

P ' Halogenations of liquids 

^ - Blowing of oils 

Gas-scrubbing and flue-gas absorption 
Gas-gas reactions taking place in a common 
liquid bath 

I Gas bleaching of juices, oils, etc. 

Mineral ore flotation 

\ ' Blowing of asphaltum 

Steam distillation of volatiles as in the deodori- 
' cation of vegetable oils 

Washing sulphur out of natural gas 
Sulfite liquor preparation 
Carbon dioxide absorption 


— nullifies the influence of large differences 
In consistency and specific gravity be- 
tween the treated and treating phases 

— Overcomes the absence of diffusion cur- 
rents as an auxiliary aid to rapid and in- 
stantaneous dispersion in instances of im- 
miscible liquids 

Since the velocities of many chemical reac- 
tions are determined by the rapidity with which 
the reacting materials are brought into contact 
with one another, the high pumping capacity of 
the Hendrick Injection Mixer and its comple- 
mentary direct mechanical shearing action tend 
to reduce the time and cost of the operation. 

The Hendrick Injection Mixers arc being used 
with material economies in the cost of the opera- 
tion and substantial reductions in mixing time 
for; 


Liquid-Liquid Mixing: 

The Hendrick Injection Mixer, by reason of 
its basic design and method of operation, is 
ideally suited to sulphonations, nitrations, and 
other mixing operations characterized by the 
following requirements: 

Instantaneous dispersion of the added re- 
agent 

Absolute freedom from over-concentration 
of reagent 

Positive control over the rate of progress 
of the operation 

The fact that the Injection Mixer accomplishes 
the introduction and primary dispersion of the 
added liquid at the point of most intense mixing 
action : 

—prevents local over-concentration of the 
added liquid . 



Sulphonation* of oils and othetV^^anici commercial metals, i^jalso in rubber-clad, u ro- 

Nitration of organics placement units for existing vessels or as inte- 

Acid treating of lubricating oils K™* Hendrick Autoclaves, Resin Kettles, 

Caustic refining of vegeUble oUs Hydrogenators, Chlorination Assemblies, etc. 

Sulphuric acid contacting of gasolines in the Hendrick Injection Type Mixers are available 

polymerization of butene in the produc- in the following standard sizes: 

tion of high octane aviation gasoline 2 ’, 4", 6", 9", 12', 18', 24', 30', 36', 42* 48* 54' 

Hendrick Injection Mixers are furnished in all and 60' rotor diameter units. 
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The Hendrick Super-Turbine Mixer was devel- 
oped specifically to handle with increased efficiency 
such liquid-liquid and solid-liquid mixing problems 
as: 

—Dissolving of cotton, gums, and that class of 
/' materials which take on a jelly-like char- 
/ aeter on contact with solvents. 

its basic design and method of operation, is 
ideally suited to sulphonations, nitrations, and 
other mixing operations characterized by the 
following requirements : 

Instantaneous dispersion of the added re- 
agent 

Absolute freedom from over-concentration 
of reagent 

Positive control over the rate of progress 
of the operation I 

The fact that the Injection Mixer accomplishes | 
the introduction and primary dispersion of the 
added liquid at the point of most intense mixing 
• action: 

— prevents, local over-concentration of the 
added liquid . 


— Preparation of suspensions, emulsions, super- 
saturated solutions, slurries, pulps, etc. 

— Blending and thinning of lacquers, paints, ■ 
enamels, etc. 

— Thinning and blending of resins.. 

— Agitation of heterogeneous reaction systems. 

— Blending of components varying greatly in ■ 
viscosity, specific gravity, set. 

—Distribution of gums and resins in paints, 
lacquers, enamels. 

' — Clay and activated carbon contacting of lub- 
ricating and vegetable oils. 

— Incorporation of pigments in water or other 
vehicles in the preparation of pigment dis-. 
persions. 

— Premizing in paint manufacturing opera- 
tions. 

The Hendrick Super-Turbine Mixer (Fig. 4 ), 
consists of a specially constructed turbine agitator 
rotor which is overhung and underhung by stator 
ring-plates. The stators have impeller inlets through 
which the tank liquid, and particles suspended 
therein, are drawn into the mixer unit (Fig. 5). The 
turbine functions to develop the aforementioned 
suction action and to circulate the mixing vessel 
contents. As in the case of the Hendrick Injection 
Mixer, the Super-Turbine stators have on their 
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^^or-faced surfaces a number of radially disposed 
' '» which act as shearing complements to the tur- 
-le blades. The tank liquid in circulating through 
■e mixer is subjected to a shearing action between 
• e stator ribs and rotor blades. 

The coupling of the high fluid velocities pro- 
■ced by the turbine, together with its direct me- 
‘ anical action offered by the mixer as a whole, re- 
Its in sharp reductions in the cost of and time 
' luired for many mixing operations. 

I Hendrick Super-Turbine Mixers are furnished in 
. her Uni-Turbine or Multi-Turbine arrange- 
. 'ints (Pig. 6), according to the individual require- 
‘mts of each size and shape of tank. 

The basic structure of the Super-Turbine Mixer 
'sometimes modified to suit the specific require- 
mts of certain mixing systems. Typical of such 
edifications are the use of delivery-muffling 
'es, radial baffle assemblies and draft-tubes. 
The Hendrick Super-Turbine Mixer is furnished 
all commercial metals, and also in rubber-clad, 
: incorporation in existing mixing vessels or as 
:egral portions of Hendrick Thinning, Dissolv- 
Blending, or Emulsification Units. The Mixer 
ivaitable in the following standard rotor diameter 
its; 

r, 4', 6', 9*. 12*. 18*. 24', 30*. 36*. 42*. 48', 54', 60*. 
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The Hendrick ppnal Turbine Agitator (Fig. 7) 
it an all-welded cc.iBtruction turbine wheel contirt- 
ing of a number of bladcB welded to a hub, the 
individual blades being braced against tangential 
displacement by a re-inforcing ring located near 
the hub. 

The Hendrick Normal Turbine is well adapted to 
those special mixing problems in which a high rate 
of translation of the tank contents is the exclusive 
basic requirement, and in which the direct meebam- 
cal shearing action afforded by either the Super- 
Turbine or Injection Type Mixers is of negligible 
importance. The Normal Turbine Mixer is thus weU 
suited to: 

Dissolving problems in which readily soluble 
materials added in a fine state of division are 
involved. 

The agitation of slurries or suspensions in 
which no reduction in the particle-size of the 
solid component is demanded. 




• • 



Dissolving problems in which the Q «d solids 
do not take on ■ jelly-like consistency upon 
solvent infiltration. 

The agitation of blends or mixtures in which 
readily miscible components are a characteris- 
tic. Agitation in reaction vessels in which maxi- 
mum rates of heat transfer are the prime con- 
sideration and in which contact between the 
reactants is accomplished as a function of 
. ready miscibility or solubility of reactanU in 
one another. 

By special mechanical adaptation, the disper- 
sion of gases in liquids in which the contacting 
problem is not critical or in which small quan- 
tities and rates of gas dispersion are involved. 

The Hendrick Normal Turbine excels propeller 
type mixers in that : 

the eflBcicnt functioning of the Normal Tur- 
bine is not as critically dependent upon ideal 
kettle shape and design as in the case of pro- 
peller mixers; 

the maintenance of uniform efficiency of mix- 
ing is not contingent upon the maintenance of 
uniform “mix" consistency throughout the mix- 
ing operation; 

the Normal Turbine maintains a center-to- 
periphery exchange of materials as well as a 
vertical interchange, as opposed to the simple 
thrust action of propellers. 

The Normal Turbine in operation (Fig. 8) acts 
to draw the tank liquid toward itself in the vicinity 
of its bub, expelling the liquid over its entire 

- periphery in a tangential direction to any point on 
■the periphery. In the cases of low viscosity liquids, 
the tangential delivery of the rotor, under ordinary 
conditions, would tend to develop an excessive 
swirling action. This is prevented by one of two 
modifications of the basic Normal Turbine design; 
the addition to the turbine of a radial baffle assem- 
bly,- the shrouding of the turbine. The friction of 
the batch on the tank wall is. in the instance of mod- 

: crate to high consistency liquids, sufficient to pre- 

- vent wasteful swirling in the liquid mass. 

For certain applications, Hendrick Normal Tur- 
bine assemblies, special baffle assemblies or special 
draft-tube arrangements are desirable. Certain 
shapes of tanks demand multi-turbine assemblies 
to insure the uniform agitation of the vessel’s con- 
tents. If you will submit your mixing problem to 
us, we shall be glad to work out with you that adap- 

-tation of the Normal Turbine assembly best suited 
to your requirements. 


(? 




Hendrick Paddle, (Fig. 10) Gate, Horseshoe (Pig. 
9) and Anchor Mixers, by reason of the wide poa* 
Bible lattitude in design arrangements and because 
of the speed ranges employed, are well suited to: 

Mixing operations involving a *teix’’ character- 
ized by an inverted plasticity. 

Solid-liquid mixing operations in which severe 
turbulence or mechanical abrasion of the sus- 
pended solids is objectionable as in the agita- 
tion of certain pulp slurries. 

Operations involving at any time during the 
mixing cycle a product having a viscosity ex- 
ceeding 50,000 to 60,000 centipoises. 

The agitation of slurries having extraordinarily 
high dry contents and poor flow properties. 




